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(54) PIEZOELECTRIC RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the moisture- 
resistance performance by adopting a type of material 
whose surface contact angle is a specific angle or over 
for the piezoelectric resonator to improve the state of the 
surface of the piezoelectric substrate to have a J* . 



hydrophobic property. 

SOLUTION: A type of a material whose contact angle is 
104o0 or over is adopted for a material of a surface 3 of f 




the piezoelectric resonator 1 . In this case, a vibration *^ * — 

confinement electrode 2 is formed by applying a method 
such as vapor-deposition, printing or sputtering to a 
metal such as a silver and the contact angle of the 
vibration confinement electrode 2 is required to be 100° 
or over. Furthermore, in the case of conducting the 

surface treatment processing, when the condition of the contact angle to be 100° or over is 
not satisfied, deterioration is the characteristic is caused. When the contact angle of the 
surface 3 of the piezoelectric resonator 1 is 100° or over, no deterioration is caused. Since a 
hydrophobic property is provided to the surface 3 of the piezoelectric resonator 1 in this way, 
even when moisture is entered in the inside of the case, no condensation takes place on the 
surface 3 and then the deterioration in the characteristic is not caused. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezo resonator used for a ceramic radiator, a filter, 

etc. 

[0002] 

[Description of the Prior Art] Although the conventional piezo resonator was formed of the ceramics or 
a single crystal member, since a surface contact angle was about 30-50 degrees, when moisture 
infiltrated into the interior of the case which mounted this piezo resonator, dew condensation of the 
moisture to a front face had occurred easily. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional configuration, when 

moisture infiltrated into the interior of a case by neglect into prolonged heat and high humidity, since a 

piezo-resonator front face was flooding nature, moisture dewed to the front face, the oscillation of a 

piezo resonator was checked by this, and there was a problem that a property deteriorated. 

[0004] This invention solves the above-mentioned conventional trouble, and it aims at offering the good 

piezo resonator of damp-proof ability by improving a surface state to hydrophobicity. 

[0005] 

[Means for Solving the Problem] In order to solve this technical problem, using the construction 
material whose contact angle of that front face is 100 degrees or more, when the contact angle of 
construction material does not fulfill said conditions, the piezo resonator of this invention performs 
surface treatment, raises a surface contact angle at 100 degrees or more, by making that front face into 
hydrophobicity, prevents dew condensation of the moisture to a front face, and offers a reliable 
resonator. 
[0006] 

[Embodiment of the Invention] Even when a piezo-resonator front face is written to hydrophobicity and 
moisture infiltrates into the interior of a case by the configuration given in claims 1 or 2 of this 
invention, dew condensation of the moisture to a front face does not occur, but there is [ no property 
degradation sets and ]. 

[0007] Hereafter, the operation gestalt of this invention is explained using drawing. 
(Gestalt 1 of operation) The piezo resonator 1 shown in drawing 1 and drawing 2 is using the 
construction material in which the contact angle of a front fac e 1 has 100 Hegrpes or tytnrp, Tn this case, 
although the oscillating ****** electrode 2 forms metals, such as silver, with methods, such as vacuum 
evaporationo, printing, and a spatter, the contact angle of this oscillating ****** electrode 2 also has 
100 degrees or more of a certain need. In addition, 4 is the electrode drawer section. 
[0008] (Gestalt 2 of operation) Since the surface contact angle does not have 100 degrees or more (about 
about 30 degrees), the piezo resonator shown in drawing 3 and drawing 4 establishes the processing side 
5 in the front face of said piezo resonator 1, and it raises a contact angle at 100 degrees or more. Here, 
the relation between a contact angle and damp-proof ability is shown in drawing 5 . Drawing 5 shows 
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the aging result after 1000-hour neglect of the property of 60 degrees-C 95%[ of humidity resistance 
tests ] R.H. by the piezo resonator by this invention, and the conventional piezo resonator. In the case of 
the conventional piezo resonator A, degradation of a property has occurred so that clearly from drawing 
5 . Moreover, when surface treatment is performed, and a contact angle does not fulfill conditions 100 
degrees or more, degradation has generated B similarly. On the other hand, when the contact angle on 
the front face of a piezo resonator is 100 degrees or more, C and D have not generated degradation. In 
addition, if there are 100 degrees or more of contact angles, even if it will increase a contact angle, the 
effectiveness over moisture resistance is the same. Moreover, as the surface treatment approach for 
raising a contact angle, although hydrophobic construction material was applied, if the contact angle on 
the front face of a piezo resonator becomes 100 degrees or more using other approaches, there is 
effectiveness similarly. However, when using the approach of applying the construction material of 
arbitration to a front face, it must be cautious of the application thickness. That is, since the oscillation 
of a piezo resonator will be checked if thickness becomes thick, sufficient initial property cannot be 
acquired. Although the tolerance of said thickness changes with construction material to apply, in the 
oscillating ****** electrode 2 section, less than lOmicro is about good. 
[0009] 

[Effect of the Invention] When formation and the contact angle of construction material do not fill said 
conditions with the construction material whose surface contact angle is 100 degrees or more about a 
piezo resonator, by performing surface treatment and raising a surface contact angle at 100 degrees or 
more, this invention prevents dew condensation of the moisture on the front face of a piezo resonator, 
and offers a reliable resonator, so that clearly also from the above explanation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piezo resonator which a front face becomes from the ceramics or single crystal 
construction material which has a contact angle 100 degrees or more. 

[Claim 2] The piezo resonator which processed the front face so that a surface contact angle might 
become 100 degrees or more. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the piezo resonator in 1 operation gestalt of this invention 
[Drawing 2] The sectional view of this piezo resonator 

[Drawing 3] The perspective view of the piezo resonator in other operation gestalten of this invention 

[Drawing 4] The sectional view of this piezo resonator 

[Drawing 5] Drawing showing a contact angle and damp-proof ability 

[Description of Notations] 

1 Piezo Resonator 

2 Oscillating ****** Electrode 

3 Front Face 

4 Electrode Drawer Section 

5 Processing Side 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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